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Amendment* -bo the Claims 



This listing of claims will replace all prior versions, and 
listings, of claims in the application: 

Listing of ClniTim : 

■ 

1. (Amended) A battery separator comprising: 

a nonwoven flat sheet having a high temperature melt 

integrity; 

a microporous membrane having low temperature shutdown 
properties; and 

an adhesive bonding said nonwoven flat sheet to said 
microporous membran e - o - nd - boi - ng ^ ad - a - pt ' e^ — for owolM - ng-w - hen contoo - tcd 
fey^fr <A - oot - r ' 0'3ry4: ' 0 < > said adhesive being a swellable polymer selected 
from the group consisting of polwinvlidene fluoride; polyurethane; 
polyethvlene oxide; polvacrylonitrile; polyacrylamide; polyvinyl 
acetate; polyvinylpyrrolidone; polytetraethylene glycol diacrylate; 
copolymers of any the foregoing and combinations thereof. 

2. (Amended) The battery separator of claim 1 wherei n - oo - id 
a<il = H^d - vo - furthor ^ eompr -' 3 r OQo o o w^l^-abl-e^po-l-yme-j? membrane being made 
from a thermoplastic polymer » 

3- (Amended) The battery separator of clairo- 5 - whegcin oaid 
awcl - l - ab - lc - p € > ^ ynK>r - bc^ing^GjfCctod from - thc>^ - r<>up^o^d^td - ng «- ch£ i 
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po - J r yereryl - oni - torM^ c ; poly^othylmot - hChOr * y^Dt;c>K >,> 

p<>l - yfce > tre^fc ^ ^ ^ ^ diaoryl - a - t - o; — copol - ymaro - of-any the 
f or G^oing^^d^ombfea^l ' O - rvg — t - fao - g o o £ 1 wherein said nonwoven flat 
sheet being made of polymers selected from the group consisting of 
thermoplastic polymers, cellulosic, and/or ceramics . 

4. (Amended) gbe— bafcfeegy -- &*&&&&& e-- &£ olainH t ~ whorod?n — frfoo A 
battery separator comprising: 

a nonwoven flat sheet having a high temperature melt 

integrity; 

a microporous membrane having low temperature shutdown 
properties; and 

an adhesive bonding said nonwoven flat sheet to said 
microporous membrane r said adhesive comprises a swellable polymer 
and a wetting agent. 

5- (Original) The battery separator of claim 4 wherein said 
swellable polymer being selected from the group consisting of 
polyvinylidene fluoride; polyurethane; polyethylene oxide; 
polyacrylonitrile; polymethylacrylate; poly (tnethylmethacrylate) ; 
polyacrylamide; polyvinyl acetate; polyvinylpyrrolidone ; 
polytetraethylene glycol diacrylate; copolymers of any the 
foregoing and combinations thereof - 

- 3 - 



PAGE 3/1 1 * RCVD AT 2/1/2006 8: 1 5:22 AM [Eastern Standard Time] * SVR:USPTO€FXRF-W26 * DNIS:2738300 1 CSID:704 927 0485 1 DURATION (mm-ss):02-34 



FEB-01 -£006(WE0) 09:12 HAMMER & HRNF, PC 



(FfiX)TOd 9E7 0A85 



P. 00/1/01 1 



6. (Original) The battery separator of claim 4 wherein said 
wotting agent being selected from the group consisting of 
phthalate-based esters, cyclic carbonates, polymeric carbonates, 
and mixtures thereof* 

7. (Amended) The battery separator of claim 4 4 wherein 
said membrane being made from a thermoplastic polymer* 

8. (Original) The battery separator of claim 7 wherein said 
thermoplastic polymer being selected from the group consisting of 
polystyrenes, polyvinyl chlorides, polyacrylics, polyacetals, 
polyamides, polycarbonates, polyesters, polyetherimides, 
polyimides, polyketones, polyphenylene ethers, polyphenylene 
sulfides, polysulfones* 

9. (Amended) The battery separator of claim * 4 wherein 
said nonwoven flat sheet being made of polymers selected from the 
group consisting of thermoplastic polymers, cellulosic, and/or 
ceramics - 

10. (Amended) T - he - bat - feory separator of - ■ ojrchd a m - 1 wherein A battery 
separator comprising: 
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a nonwoven flat sheet having a high temperature melt 
integrity, said nonwoven flat sheet further comprising a coating or 
surface treatment^ 

a rnicroporous membrane having low temperature shutdown 
properties; and 

an adhesive bonding said nonwoven flat sheet to said 
rnicroporous membrane - 

11- (Original) The battery, separator of claim 10 wherein 
said coating or surface treatment being a ceramic material, 

12. (Original) The battery separator of claim 11 wherein 
said ceramic material being selected from the group of alumina, 
silica, and zirconia compounds and combinations thereof. 

13. (Original) A battery, made with separator of claim 1. 

14. (Amended) Method of making separator comprising the 
steps of 

providing a nonwoven flat sheet, 
providing a rnicroporous membrane, 

providing an adhesive solution comprising a solvent^ 
a swellable polymer, and a wetting agent, 

coating said sheet or said membrane or both said sheet 
and membrane with the adhesive solution, 

■ 

- 5 - 

PAGE 5111 * RCVD AT 2/1/2006 8:15:22 AM [Eastern Standard Time] 1 SVR:USPTO£FXRM/26 ■ DNiS:2738300 * CSID:7M 927 0485 » DURATION (mm-ss):024i 



FEB-01 -2€06( WED) 09: IE HRMMER * HflNF, PC 



(FRX)70d 927 0d85 



P. 006/01 1 



laminating together the nonwoven flat sheet and the 
membra ne, and 

forming .thereby the separator. 

15- (Canceled) Sho - root ' hod of ola^m - ll whcr - ol - r* - the adhoa - i - v^ 
&e&&*^^ polymori and a wotting 

IS. (Original) The method of claim 14 wherein laminating 
further comprises applying temperature of about 120 - 135 Q C. 

17. (Original) The method of claim 14 further comprising 
washing the laminated separator with a solvent* 

18. (New) The battery separator of claim 10 wherein said 
nonwoven flat sheet being made of polymers selected from the group 
consisting of thermoplastic polymers, cellulosic, and/or ceramics. 

19* (New) The battery separator of claim 10 wherein said 
membrane being made from a thermoplastic polymer. 

20. (New) The battery separator of claim 10 wherein said 
thermoplastic polymer being selected from the group consisting of 
polystyrenes, polyvinyl chlorides, polyacrylics, polyacetals, 
polvamides, polycarbonates, polyesters, polvetherimides, 
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polvimicies, pclyk etones, polyphenvlene ethers, polyphenvlene 
sulfides, polvsulfones. 
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